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~ EXECUTIYE. SUMMARY =~ -

- Based on results of tests Qn.sédimentsi:the{Streams=and wetlands .through=
out the central section of the Hackensack Meadowlands District of metropoli-
tan;nortﬁeaStern'New-Jersey'appear.toibevséﬁerely contaminated with mercury.
To date, However, no animal that is likely to be used as food by human
beings has been found to contain mercury at levels considered to be danger~
ous, and no case of human illness attributable to this contamination is
known. The mercury seems to be present in a reliatvely-inert form, and

~_does not appear to pose an immediate or serious threat to wildlife or
' to human beings. ‘ EEERE

Sediments in the West Riser Ditch have been reported by US-EPA to
contain concentrations of mercury (total) as high as 8,475 ppm (parts per
‘million). The highest concentration reported elsewhere in the United ’ S
States was 41% as great. S e ‘. '.'_ S S - e R e

~ ‘From May 1974 to September 1976, the mean concentration of mercury
(total) in the waters of Berrys Creek at Route 3 was 9.9 ppb (parts per
billion). This exceeds the highest average concentration previously'
reported in.the’ literature, Monthly measurements from January through . -
September indicated that the mean concentration of mercury in Berrys Creek -
during the first three quarters of 1976 was 3,9 ppb., The New Jersey

stream water quality standard (5 ppb mercury) was exceeded only during
January in 1976. = . I

The highest concentration of mercury previously reported from untreated
plant tissue is 3.5 ppm. Analyses by US-EPA during September 1976 suggested
that rhizomes of cattail and common reed grass in a marsh along Berrys
Creek contained 51 and 170 ppm mercury, respectively, oo :

- Few measurements of mercury in animals from the Meadowlands District.
are. ayailable, Analyses of four muskrats, one crab, and one small fish T
. indicated that the animals contained more than normal amounts of mercury, . . . . ..w
but that the concentrations were less than the maximuim considered safe
for human consumption. - Lo Co

Aquatic plants and animals at eight stations in Berrys Creek, the
Hackensack River, and adjacent tidal marshes were sampled during October
1976. The purpose of this sampling was to evaluate the distribution and

- relative abundance of different speices and to collect samples of organisms
Vhich represent different links in the local food chain (green plants,
grazing animals, predators, and scavengers). Approximately 250 specimens , -
are being sorted, identified, labeled, and preserved in the JMA laboratory. ' -

s

A 1Thrcmghout this report, most concentrations of mercury are feported-in‘n
. ppm (parts per million). Concentrations in water, however, are reported

.in ppb, (parts per billion). A ‘ ‘
7 : , . part per billion is o =
(0.001) of a part per million. | | ne eResthousendth

i "jACK' McCORMICK & ASﬁOCIATES. INC. .
o subsidiary of WAPORA, Inc. .




PO ST

We recommend that the merciury content of these plant and animal
specimens be determined. The results of these analyses will verify whether
or not the mercury contained in the sediments and waters of the region is
entering the food chain at a rate that may pose a threat to human beings
or wildlife. Our laboratories will proceed with these analyses as soon .

" as the work is approved by the Authority.

Tests of long cores of sediments from the Berrys Creek tidal marsh .
jndicate that the bulk of the mercury.is present within about 12 to 16 inches
from the surface. High concentratigns of mercury, hgwever, extend to a '
depth. of at least 6,5 feet. The xemoval of only a few inches of sediment
by scraping, therefore, would _npt_:eliminat,e'a.ll, or even most, of the

" contaminated material. N

6 . - : JACK McCORMICK & ASSOCIATES, INC.
. o e wbxldicvy of WAPORA, Inc.




1; MEASUREMENTS QF MERCUKK IN WAIERS AND SEDIMENTS

Concentrations of mercury have.been measured in many bodies of water
and in their hottom sediments at various places in the world. The
information derived from previous studies is summarized here to provide
a basis for the interpretation of the results of recent observations made'
in the Hackensack Meadowlands District of New Jersey. n :

Comprehen31ve reviews of the world literature by the United States

Geological Survey (1970), the Working Party on Mercury (1972) , Friberg

and Vostal (1972), Hartung and Dinman (1972), and D'Itri (1973) are
summarized and integrated to form the bulk of this section. In addition.
the findings of a comprehensive survey of estuaries in the southeastern
United States, conducted by Windom (1976) also are included,

1. 1 Forms of Mercury - ,.? ' ﬂ ' | e

Mercury. is a heavy metal In its uncombined form, it is a silvery

‘liquid at normal temperatures and is nearly insoluble, but rather easily
- volatilized. It combines to form various inorganic compounds, such as

mercuric oxide, mercuric sulphate, and mercuric chloride, and various
organic compounds. Organic methylmercury generally is considered to be
the environmentally most-damaging form. The oxidized, inorganic forms
are relatively inert. They pose no immediate threat to living organisms,
but they~may be reduced to ‘the methylated form by microorganisms. '

Measurements  of mercury by atomlc absorption spectrophotometry or
neutron activation, which are. the most widely used techniques, do not
distinguish between the forms of mercury present. The results are reported
in terms of total mércury. Although any elevated concentration of MEercury
(total) in the environment is cause for concern, it is not possible to .
assess the potential ecological consequences of the mercury until the
predominant form is identified or untll the movement of mercury in the
food chain has been determined. o »

1.2 General Relation Between en Water and Sediments

In most forms, the solubility of mercury is low. The concentrations
of dissolved mercury in freshwaters, therefore, seldom exceed 1.0 ppb
(part per billion). For this reason, measurements of mercury in the water

column usually are not of great importance as an indication of mercury
contaminatlon. . . ,

MErcury that is in solution commonly is adsorbed rapidly on suspended .
organic or inorganic particulate matter. The residence time of dissolved
mercury in natural waters, therefore, is short. High concentrations of
mercury that occasionally are reported from the water column probably
result from mercury on suspended matter. Ultimately, the particulate .
matter, with the adsorbed mercury, precipitates and becomes part of the

»bottom sediment.

7 _4 s ‘ JACK MCCORMICK & ASSOCIATES, INC.
@ subsidicry of WAPORA, Inc.
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Dissolved species of mercury alsa may comhine with soluble organic
complexing agents, such. as humates and. fulvates, to form seluble or insoluble

. complexes, The insoluble complexes thus: formed prec1p1tate directly into -

the sediments.’

Although there are several processes by which mercury is remobilized
and can escape from sediments, they proceed slowly. The residence time
in sediments, therefore, is long, and the bulk of the mercury present
in an aquatlc system is coutained in the sedimentary bottom deposits.

1 3 Mercury in Uncontaminated Waters &5-P9b

" The natural concentrations of mercury in most of the rivers and

- Jakes of the world .range from 0.0l ppb to 0.1 ppb (£ 0.1 ng/g). Monitoring
of the lower segments of nine major coastal rivers in Florida, Georgia,

and South Carolina indicated that the mean concentrations of mercury in
the water columns ranged from 0.04 to 0.07 ppb. The max1mum concentrations
observed varied between 0.06 and 0 14 ppb

The reported conce 1itrations of mercury in oceanic waters vary from
0.003 ppb to about 0.3 ppb.. In littoral waters off the Atlantic Coast,
between South Carolina and northern Florida, the mean annual concentra-
tion of mercury is 0.060 ppb. The minimum concentration observed was
0.005 ppb, but during periods of offshore winds the 1eve1 of mercury
increases to as much as 0.3 ppb. : .

-

1.4_M£rcuxy in Contaminated Waters

' Waters which drain from areas of high natural mercury content or from . -
industrigl; 19 areas usually contain mercury in concentrations greater
‘than 0 l ppb : :

Streams in contamlnated areas of Sweden were found to contain maximum
levels of 0.36 to 0.56 ppb mercury, but-one reading of 34 ppb was reported
Tests in the North American Great Lakes, which are subject to industrial
discharges, indicated that the concentration of mercury in Lake Superior
is 0.12 ppb and that in Lake Ontario is 0.39 ppb. Concentrations of the
metal in streams which drain areas rich in mercury ores range from 1 to 3
Ppb, but levels .as high as. 3 6 ppb .and . {one_report) 136 ppb have been
observed

1.5 Mercury in Uncontaminated Sediments =~ os’EE

In rivers, lakes, oceans, and marshes in areas which are not exposed
to industrial contamination or major contributions of mercury from ore
bodies, sandy sediments generally contain mercury in concentrations of less
than 0.05 ppm and organic or clayey sediments generally contain mercury
in concentrations less than 0.15 ppm. The average concentration of
mercury in cores of sediment from twenty-five stations in saline tidal

marshes along the Atlantic Coast from northern Florida to South Carollna
was 0.07 ppm.

8 JACK McCORMICK & ASSOCIATES, INC. )
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1.6 Mercury in Contaminated Sediments

Sediments exposed tq contrlhutions of mercury from natural deposits
or from industrial sources may exhibit cencentrations that are substantially
higher than the natural background.levels. ~Although no ahsolute concen-
tration can be said universally to- represent the division .between uncontami-
pated and contaminated materials, levels in excess of 0.2 ppm are suspect

and those that exceed 1. 0 ppm almost certainly are contaminated

-

In the literature consulted for this review, the,highest concentration
of mercury reported in sediments’ from locations other than Berrys Creek

. was 3,504 ppm. This -level was observed in a swamp adjacent to a-chemiecal

plant at Ashland, Massachusetts. The conentrations in sediments in a v T
small brook downstream from the plant ranged to 1,000 ppm.  The highest :

_concentration reported from other localities in New Jersey was 254 ppm.
- This level was observed in sludge discharged from a chemical plant to a

small tributary of the Arthur Kill,

9 JACK McCORMICK & ASSOCIATES, INC. _
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'.bottom of Lake Michigan, which is considered to be "relatively free" of

[TRBIWI S e

2. MEASUREMENTS OF MERCURY IN LIVING ORGANTSMS

2.1 Mercury in Birds and Mammals

The maxirum natural background-level of mercury (total) in biological
materials, including birds and mammals, is about 0.035 ppm (wet weight).
Concentrations of more than (.035 ppm.mercury in tissue samples may reflect

‘enrichment from natural sources of mercury or contamination from manmade

sources. Concentrations of mercury (total) as great as 10 to 175 ppm have

been found in the livers of mammals and birds from contaminated areas.

2.2 ‘Mercury in Fish

:The-backgrouhd level of mercury (;6tél) in fillets of fish (muscle

 tissue, excluding bone) from uncontamined waters is considered to be

0.20 ppm (wet weight) or less. The United States Food and Drug Administra-
tion permits the sale of fish that contain no more than 0.5 ppm mercury,
and analyses of historic and recent collections of fish from deep ocean

-waters indicate that concentrations in the range from 0.30 to 0.76 ppm

occur naturally. Grossly contaminated specimens have been observed to
contain concentrations of mercury (total) as great as 9.8 ppm in muscle

‘In a particular body of water, the larger individuals of any _
particular species of fish usually contain higher concentrations of mercury

than do smaller individuals. There also is a magnification of mercury

along the food chain, so that predators contain mercury in-hMgher concentra-

tions than do herbivores. 'For example, at all localities examined in

Sweden, the predatory pike exhibited the highest concentrations of mercury.

The overall concentration.factor from water to, pike is approximately - = = -
3,000. Thus, if the water contains 0.17 ppb mercury, predatory fish may

exhibit a residue level of 0.5 ppm (500 ppb). '

i,3 iﬂbfcuryvinithe Benthos

- Based on collections of cfﬁstaeeéns (Myéis, Pontoporeia) from the

mercury pollution, the average concentration of mercury in the benthos
during 1970 was 1.4 ppm (range 0.42 to 4.2 ppm, dry weight). This is
equivalent to approximately 0.3 ppm on a wet-weight basis.

2.4 Méréury in Biankton

The average concentration of mercury in phytoplankton collected dufing

1970 from Lake Michigan was 2.2 ppm (range 0.89 to 4.5 ppm, dry weight).
" In zooplankton, the average concentration of mercury was 0.9 ppm (0.23 to

2.7 ppm, dry weight). These averages equate approximately-to 0.44 and -

- 0.2 ppm on a wet-weight basis. = -

S10
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2.5 ‘Mercury. ir_; Rooted Plants

The natural background level of mercury in plant tissues seldom
exceeds 0.5 ppm. In habitats that. contain mercury-bearing deposits, dried
plant tissues may contain from @.5 'to.3.5 ppm mercury:. Higher concentra- - -
tions of mercury may occur in the tissues of plants intentionally
treated with mercury compounds or exposed to contamination.

- "7 JACK McCORMICK & ASSOCIATES, INC.
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'3, HISTORY OF CONTAMINATION OF BERRYS CREEK

About 1 mile upstream from Paterson Plank Road, two channels join to
form Berrys Creek. These channels are known as the East and West Riser
Ditches. The former natural channels of the stream apparently were
modified to expedite drainage in the watershed and tide gates were
installed to prevent high waters from extending upstream.

A chemical processing plant was constructed on the west bank of the
~ West Riser Ditch in Wood-Ridge during the period from 1915 to 1920. At
least as early as 1936, when new owners acquired the plant, the facility 23
began to employ mercury in processing. From about 1937 to the end of ;LZ/
1973, the facility engaged principally in the processing of mercury.,  .-3C

The State and Federal regulatory agencies allegedly required regular
reports on the quality of effluent discharged from the chemical plant
during the early 1970's. The fact that mercury has accumulated in the
marsh and channel sediments of the region, however, was not generally
known until 1972. : ~ - ’

Routine tests cond.cted on 5 June 1972 as part of an environmental . ,

« assessment of plans for the New Jersey Sports Complex revealed exceptionally

high concentrations of mercury in sediments of the Berrys Creek tidal marsh

‘("Walden Swamp") and adjacent channels. The results of these tests -

N | were published in an environmental assessment document distributed by the -

' New Jersey Sports and Exposition Authority (Jack McCormick & Associates |

- 1972). Additional tests were made on 15 and 16 June 1972 and the results
were aired during a public hearing held by the New Jersey Department of
Environmental Protection and the Hackensack Meadowlands Development -
Commission in July 1972, . - " ' ' o -

During October 1972, the United States Environmental Protection Agency
issued .a report on the control of mercury contamination in sediments: C
(Feick and others 1972). In a review of data on known sites of mercury
‘pollution, the concentrations of mercury in Berrys Creek at the Wood-Ridge
site were described as, "In sediments;§B§Z§5§§EF§E?Ventronfgutﬁéll;77KK07§§E
200 "yards downstream.” These concentrations were approximately 40 times
greater than those detected during 1972 in analyses of sediments from the
Berrys Creek tidal marsh adjacent to the Sports Complex. :

Additional tests of sediments from the Berrys Creek tidal marsh were
conducted for the Sports Authority during 1974. This testing was coordinated
closely with the Hackensack Meadowlands Development Commission and the .

New Jersey Department of Environmental Protection. The results of the

tests, which confirmed the data obtained from the site during 1972, were

- . included in a "Supplementary Report [on] Mercury Concentrations in Berrys. -

3 Creek Marsh," dated 16 April 1974 and appended to the New Jersey Sports
- §  Complex Monitoring Report 14 for the Month of March 1974. All of the data

. - Were included in a Federal environmental impact statement published by the-

s . New York District (1975). : L ‘ o 3

. L 28 E N } . Tt ::-", N "‘ o o .
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3.1 ﬁesults.of_l972 and 1974 Tests.on Berrzs Creek Marsh

Samples of sediments first were.collected from the Berrys Creek
tidal marsh on 5 June 1972 for routine evaluations associated with-
an assessment of the potential environmental impact of the comstruction
of the New Jersey Sports Complex,. The results of.the analyses of the .
samples suggested that the concentrations of mercury in the sediments were
unusually high. -Additional samples were collected on 15 and 16 June 1972
to verify or correct the original determinations. - Owing to questions
about the reliability of the entire series of 1972 tests, another set of
samples was collected on 21 February 1974. The results of all of thése
tests, which are displayed in Table 1, were consistent. Sample station
locations are mapped on~Figure 1. : '

Al.
... :out the'marsh, but all stations are significantly polluted

The following conclusions were drawn from the 1972 and 1974 test
resultS' : L , A . ,

The degree of contamination varies from place to place through—

.‘, with mercury.

5.

-The degree of contamination of the.tidal marsh varies w1th
- depth in the sediment. The heaviest contamination is in the upper - -
Q-6 inches (36:7 to-75 ppm), but significant contamination extends
" at least to a depth of 30 to 36 1nches (5-5-to-14.6-ppm).

Within the upper 6 inches of the marsh sediments, contamination'.
was less from 0-2 inches (2~3 —to-26-ppm) than from 4-6 1nches
(?“0/t62208:ppm) at five of six stations.

- Mercury concentrations in.the meadow mat,-or dead plant remains
"and live rootstocks, were higher (28.4 to 37.8 ppm) than con-
" centrations in the upper 2 inches of marsh sediment (2.3 to 26 ppm).

'This suggests that the marsh plants absorb mercury and incorporate

.]theimetal into- theirmtissues. The presence of significant

‘mercury concentrations at depths from 30-36 inches below the
soil surface also could reflect downward translocation of mercury
by plant rhizomes and roots. - .
Distribution of mercury in the stream channel sediments was
dissimilar to that in the marsh. A high concentration was
detected in the upper 0-2 inches, an intermediately high con-
centration from 2-4 inches, and an "uncontaminated" condition
from 4-6 inches. These data suggest that (a) contaminated
sediments may be mobile in the chanmel —— that is,. they may be
moving as a bottom load from- the marsh drainage into Berrys.
Creek and thence to the Hackensack River; (b) the sediments
removed are replaced continuously by sediments eroded from the
marsh surface; and (c¢) there is no downward movement of mercury
into the deeper channel bottom sediments because no rooted
Plants are present. The lack of downward movement also may -
reflect the fact.that the channel bottém is at or sllghtly
below the mean low water line. Under this condition, there

probahly is no. net vertical movement: of water through the sediment.'

13 JACK McCORMICK & ASSOCIATES, INC.
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Table 1. Results of analyses for mercury in sediments collected during :
1972 and 1974 from the Berrys Creek tidal marsh, Borough of East Rutherford,
Bergen County, New Jersey. All concentrations are expressed in parts per
million of oven-dry sediment (mg/kg). Stations are located on Figure 1.

station . Orgamic L Sediments _(Inches) ,
T | Mat o0 0-2 v 2-4 . 46  0-6  30-36

- S 1 __' 7.4

o o 7 38 0.30

s s |

o s L —_— 29.2 S I ..j;. 5i;7 fh}'S.j
5 IR a0 208 B

6 w4 o o N R R

LT X T T 4.6 9.1
L RV 4.6

u 6.7  .96.2
2 33 s 5.5

a S . : : ' — : R
- The sample from Station 2 represents channel bottom sediments from a tidal
gut; other stations were in marsh areas. - ‘ ‘

14
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4." GEOGRAPHIC VARIATIQN_S IN MERCURY CONCENTRATIONS
o IN MARSH SEDIMENTS IN THE MEADOWLANDS

Investigations for the New JérseyASports and Exposition Authority

during 1972 and 1974 revealed the presence of mercury in sediments of
the Berrys Creek tidal marsh between Route 3 and Paterson Plank Road in

.East Rutherford, Bergen County, New Jersey. Historical data suggested

that the source of the mercury was a former chemical plant upstream _

-from Paterson Plank Road. No information,was'available, however, to

indicate the extent of contaminated sediments in the region or to
evaluate the relative degree of contamination from place to place.

To provide information on the geographical characteristics of
mercury contamination, cores of- surface sediments were collected during
March 1976 from ten stations in tidal marshes along or near Berrys ,
Creek, the Berrys Creek Canal, and the Hackensack River. The locations
of these stations are indicated on Figure 2, The letters BCIM identify
the location of the Berrys Creek tidal marsh. ‘ :

At each of the ten stations, four sediment cores ("short cores™)

'uwere extracted. Each core was 4 inches long. The materials from

0 to 2 inches and the materials from 2 to 4 inches in depth in each
core were separated, and the materials from equivalent depths in the

four cores then were mixed. together. The concentration of mercury in each

of the two composite samples (0 to 2 inches; 2 to 4 inches) then was

determined. »

- The results of the analyses are listed in Table 2. The concentra-
tions of mercury ranged from 3.2 ppm in the 2 to 4 inch sample at
Station 10 (Sawmill Creek) to 262 ppm in the 2 to 4 inch sample at’
Station 2 (upstream from Paterson Plank Road). :

.At some stations, the concentration of mercury was. highest in the
0 to 2 inch sample, at other stations the concentration was greatest in
the 2 to 4 inch sample. These discrepancies probably reflect frequent
erosion and redeposition of the surficial sediments, as well as place
to place variations related to stream velocity and other factors. To
Present a more uniform picture, therefore, we listed the'highest con-
centration measured at each station, regardless of depth. These are
shown in parentheses on Figure 1 and are expressed as wg/kg (ppm). The

A Marsh‘sediments associated with the section of’BerrysACfeek upstream‘

from the Route 3 bridge contain substantially higher concentrations of
mercury (240 to 262 ppm) than do sediments in other areas ekémined

3.6 to 61 ppm; Figure 2). The Berrys Creek tidal marsh, adjacent

to the Sports Complex, is in this section.’ Sediments from Station 3
Vhich also is in this segment, contained a -lowe '

(47 ppm) than dig samples from nearby“stations.” This anomaly may refleet

e fact that Station 3 was protected by a dike or that some .£i11 material ‘.‘5:"

as §§gn‘placed on the area at some time in the recent past, - —

o subsidiary of WAPORA, Inc.

€r. concentration of mercury.
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Table 2. Concentration of mercury in short cores in the vicinity of
the site of the New Jersey Sports and Exposition Complex, 18 and

19 March 1976. Values are expressed -in mg/kg dry weight (ppm).
Locations of sampling stations are shown on Figure 2. _
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' ;5._ VERIICAL DISTRIBUTIOW OF MERCURX IN MARSH SEDIMENTS

The results of the preliminary analyses of sediments ‘during 1972 .
suggested that mercury is present in the highést concentrations in the -
uppermost. 6 inches of sediment in the Berrys Creek tidal marsh. Tests
on longer cores collected during 1974, however, suggested that sediments
as deep as 3 feet beneath the surface may contain very substantial con- -
centraticns of mercury. S : :

" The feasibility of certain methods for the decontamination or

removal of marsh sediments may be limited by the depth to which vety
‘high concentrations of the metal extend. To define the vertical.
distribution more precisely, longer cores were extracted during 1976,
and more intensive analyses of the sediments were made. These long cores
vere obtained from five stations in the Berrys Creek tidal marsh _
(Figure 3) and from two stations in the Sanmill Creek Wildlife Manage-

ment Area (Figure 5) _ S

. The cores were ¢ 11ecttd in plastic tubes . and returned to the

"laboratory for processing. The length (depth) of the cores varied,
depending upon the nearness to the surface of an impenetrable clay
layer. In the laboratory, the cores were sectioned longitudinally and
a log of sedinent layers was made._ :

Generally, the cores were composed of alternating layers of brown'
to reddish-brown peat, black peat and organic clay, and a white or gray
to yellowish-brown clay. A composite sample of each identifiable layer,
or of segments within a thick layer, was collected by scraping the -
surface of the central part of the section face. From seven to ten
composite samples from each core were anlayzed for mercury. :

.. 5.1 Long Cores from the Berrys Creek Tidal Marsh

The results of the analyses of cores from the Berrys Creek tidal R
. marsh are shown graphically in Figure 4. The data also are summarized
in Table 3 .and are piesented 1n more detail in Table 4. ' -

‘At three of the five test si*es in the Berrys Creek tidal marsh

. @ brown peat (meadow mat) formed a surficial layer that was 0.1 to
0.2 foot thick. The concentrations of merctry in this layer ranged’

from 21 to 136 ppm. » o A

A'black peat and organic clay was exposed at the surface at - S
Stations 2 and 5, and it occurred beneath the peat at the other stations, -
.The layer varied in thickness from 0.1 to 0.7 foot. The concentrations ‘
of mercury in this black layer ranged from 20 to 245 ppm. |

Where the brown peat overlald the black 1ayer, the concentration e
of mercury was higher in the black layer at two stations (Station 1, 35/85 ppm," ’

Station 4, 136/245 ppm). At Station 3 the concentrations essentially
were the same (20/21 ppuO ‘

JACK McCORMICK & ASSOCIATES, INC.
0 wbsidiory of WAPORA,-lne, ' .. =




Brown to reddiuh-brown peat (probably from the former Walden Swamp
forest) lies under the black layer at all stations. It varies from 3.0 to _
4.6 feet in thickness. Concentrations of mercury in this peat ‘ranged
from less than 1 to 16 ppm, and fifteen of the seventeen measurements
were 9 ppm or less. : :

Beneath the peat there is a bed of - gray or whlte to yellowish-
brown clay. The top of this bed is 3. 1 to 5.5 feet under the marsh
surface, Measured concentrations of mercury in the clay ranged from
less than 1 to 3 ppm, with one anomalous measurement of 14 ppm. ‘

: Only one borlng penetrated the clay bed. At Station 1 a brown peat: Sl
was .sampled 6.2 to 6.5 feet below the surface. The measured concentration L.
" of mercury in the composite sample from this core was 8 ppm. -

'5 2 Long Cores from the Sawmill Creek Area .

- ~—TWO leng cores were ektracted from the Sawmill Creek Wlldllfe'“AA el
- Management Area (Figure 5, Table 5). The concentration of mercury in the
 surficial black layer of the core from Station 6, in an extensive inter-
. tidal mudflat to the east of the Western Spur of the New*Jersey Turnpike,
;2 F 7. . was’18 ppm. ‘Sediments in the remainder of the core contained from 0.2 to
oy 1 ppm mercury. In the core from Station 7, the contaminations of mercury
A measured in the surficial layers were 5.6 to 5.9 ppm. In sediments ,

\ " from 0.9 to 5.8 feet beneath the surface ‘the concentrations ranged from
0.3 to 3.4 ppm. At intermediate depth (0 6 to 0.9 foot), however, the
observed concentration was 24 ppm. To verify this seemingly anomalous
reading, several replicate allquots of the sample were tested, and the
results were con51stent. _— : R

L2 . JACK McCORM!CK&ASSOCIATES INC L
o S ' . @ subildiary of WAPORA, Inc. '
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Figure 3. Locations from which long cores (numbered dots) and- -
" channel sediments (lettered exes) were extracted from the . =~
.- Berrys Creek.tidal marsh, East Rutherford, New. Jersey. ..o
- Concentrations of mercury in samples from the cores are listed .=
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- Table 3. Summary of results of tests on long cores extracted from the Berrys Creek '
' tidal marsh, East Rutherford, New Jersey, 23 and 24 March 1976. The depth to .
the bottom of each sample segment is measured in tenths of feet. Concentrations
~~~~~ of mercury (conc) are -expressed in milligrams of mercury per kilogram of oven-
dry sediment (parts per million). The location of sites from which cores were
obtained are indicated on Figure 3. L
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Table 4. Concentrations of mercury in composite samples from long cores
extracted from the Berrys Creek tidal marsh, 23 and 24 March 1976. Concen-
trations are expressed in milligrams of mercury per kilogram of oven-dry

~ sediment (parts per million). Sites from which cores were obtained are lo~
cated on Figure 3. : '
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' Figure 5. Locations fr_o‘r‘nkWhich long cores were extracted fzi:.om'
- the Sawmill Creek Wildlife Management Area.  Concentrations |
.7 7 of mercury in samples from the cores are listed in Table 6.
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Table 5. Concentrations of mercury in composite samples from long cores
extracted from the Sawmill Creek Wildlife Refuge, 24 March 1976. Concentra-
tions are expressed in milligrams of mercury per kilogram of oven-dry
sediment (parts per million). "Sites from which cores were obtained are lo-
cated on Figure 5. ' ' - '

. . . MERCURY

CORE SR 'DEPTH ( FEET) '  CONCENTRATION
6 0.0 - 0.6 18
0.6 -~ 0.7 2.8
0.7 - 1.9 0.5
1.9 - 2.7 0.5
- 2.7 - 3.4 1
- 3.4 - 3.9 0.6 -
3 3.9 - 4.2 0.4
T 4.2 - 4.8 R
' 4.8 - 5.0 0.2
7 0.0 - 0.2 5.6
0.2 - 0.6 5.9
0.6 - 0.9 24
0.9 - 1.7 3.4
1.7 - 2.2 1.2
2.2 - 3.6 - 1.3
3.6.- 4.7 1.2 .
4.7 - 5.8 0.3




A o _ 6. MERCURY IN CHANNEL-BOTTOM SEDIMENTS

4 Analyses of sediments from the. channels, or guts, in Berrys Creek

' ' tidal marsh were conducted to test the. ‘hypothesis that a principal avenue
of movement of mercury may be in the form of bed load transport. This

 hypothesis was drawn from the fact that .analyses during 1972 indicated
that the surficial channel- bottom sediments (0 to 5 cm) contain considerably
higher concentrations of mercury than. do the underlying sediments (10 to 15 cm).
The magnitude of the observed difference was 73. 7 ppm. This hypothesis
however, 'seems to contradict reports in the literature that most mercury is
adsorbed on organic matter and/or silt- and clay-size mineral matter. These
particles usually move in suspension rather than as a bed load. ' -

The locations of sampling sites are 1nd1cated by letter designations on

‘Figure.3. 'The sediment cores were collected in plastic tubes and returned

_to the laboratory for processing. The materials from 0 to 1 cm and the
‘materials from 2 to 3 cm in depth in each core were separated. - Each sub-
sample then was seived to separate. sand-size sediments from silt- and clay- .
‘size (combined) sediments. The weight of the sediment in each class was
determined and the percentage of the total weight of the core represented
by each class was calculated (mechanlcal comp031tlon) The concentration ﬂ
of mércury in the sand- and in the silt- and clay-size fractions of an
aliquot of each subsample then was. determined. From these measurements, the
concentration in each total subsample was calculated. The remalning .aliquot
of each subsample then was ashed in a muffle furnace ‘to determine the pro-
portional content of organic matter. The results of these investigations
are summarized in Table 6 - ' :

Each of the three cores was composed of a uniform black mud No
differences in appearance were noted between the cores or between different
“depths in any particular core. Under microscopic. examination, the predomlnant _
components of the samples were observed to be clay and plant fibers. Grains
of mica and quartz were the most abundant sand-size mineral fragments,vbut
they formed only a small percéntage of the total volume of the sediments. . -
A few formaniniferal tests (Trachamming cf. inflata), ostracode carapaces;~
tintinnid tests, and dlatom fragments also’ were observed. '

The mean concentratlon of mercury in the sand-31ze fraction of the cores
was 211 ppm, whereas the mean concentration in the clay-size fraction
~was 188 ppm.. Although these results seem to conflict with earlier _
reports in the literature that mercury is more abundant on .silt and clay
particles than on sand grains; ignition tests resolved the matter. Upon
.- incineration, the sand-size materials lost 16.1% of their total. weight
and the silt/clay-size materials lost 2.7% of their total weight:. -The total
" loss of weight suggests that the mean organic content of the sediments was
' 18.8%, of which 86% was contained in the sand-size fraction.. This supported - '
T the visual observation that the sand—size fraction was formed almost
entirely of small pellets composed of organic material and silt/clay—size

- .} .. . mineral particles. . Some of the pellets resembled the excretions of burrowing
e | orsanismS- Lo S =

e

!
j
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In each of the three cores, the concentration of mercury (total) was

greater in the lower section (2-3 cm) than in the surficial (0-1 cm). The
o N mean concentrations in the cores were 184 ppm (surface), 227.3 ppm (depth),
and 205.7 ppm (total sample). The concentrations in the subsamples ranged
from 43 ppm (Station C, surface) to 455 ppm (Station B, subsurface). The -
maximum concentration observed in the channel-bottom sediments, thus, is
nearly twice as high as the maximum concentration measured in the short
cores. from marshes~(262 ppm, at Station 2 on Figure 2). Similarly, it
.. is nearly twice as great as the maximum level observed in the long cores =~
| ' from the adjacent Berrys Creek tidal marsh surface (245 ppm, in Core 4 -

on Figure 3). Sediments from Station C, which is within a few feet

from the site at which Core 4 was obtained, exhibited the lowest concen— .-
- ‘tration of mercury measured in-the channel bottom samples. (43 ppm and
46 ppm, respectively, in the surface and subsurface). :

- .. 0.subsidiory of WAPORA, Inc.
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Table 6. Results of mechanical analyses; ignition tests, and mercury
' analyses on sediments from guts in the Berrys Creek tidal marsh. Sand
. H - and clay are descriptive of size classes and do not infer composition.
, Organic content is the proportion of weight lost upon ignition in a muffle
furnace. All data on mechanical composition are expressed as percentages
of total dry weight. ‘ o o o
Station A Station B ‘ Station C
Depth (cm) 0-1 2-3 -1 23 01 - 23
Mechanical Composition | | -
Sand” 73 82 82 79 82 85
Clay - 7o 18 8 ;. 1835
Ignition Test - _
Sand S o | . - e
© Mineral 55 66 66.2 63.7 - 66.5 . 69
: Organic 18 16 15.8 15.3 15.5 16
. Mineral 22.7 . - "16 - 15.1 18.4 . 15 13.4
. Organic ~ 4.3 2 2.9 2.6 3. 1.6
2 SN . . o
Total .
| Organic 22.3 18 18.7 17.9 18.5 17.6
 Mineral 77.3 “82 81.3 821 8.5 82.4
Mercury (bpm) . ' e | T |
In sand 88 190 440 480 38 29
In clay 99 140 320 60 67 ' 140
‘Total 91 181 418 455, 43 . 46, .
[ s

" JACK McCORMICK & ASSOCIATES, INC. © -
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7. REVIEW OF WATER QUALITY MONITORING RESULTS

Since May 1974, analyses to determlne the concentratlon of mercury in
the waters of Berrys Creek have been made from time to time. The results
. of these analyses are listed in Table 7. :

" The highest observed concentration of mercury ‘during the perlod from

May 1974 through September 1976 was 136 ppb (parts per billion) on 17 May. -
1974.  This was more than 27 times as great as the maximum prescribed by
the New Jersey surface water standards’ (5 ppb). At the time of the observation, .
the former chemical processing plant at Wood-Ridge was being demolished. It
is assumed, therefore, that the mercury originated at. that site. ' .

' Concentrations of mercury that exceeded the State standard. also were
measured on several other dates during.July,.September, October,: and November
in 1974, and during December 1975 ‘and January 1976. No subsequent analysis :
,‘during 1976 exceeded the ‘standard. e e ‘i e »,Mnsv e

These results may 1ndicate two aspects of the mercury condltlon.
First, there apparently has been a reduction in the release of mercury
from the Wood-Ridge site. . Secondly, based largely on the data for 1975 e
and 1976, mercury contained in sediments in Berrys Creek may be more -
mobile dur1ng the w1nter (December, January) than during the sprlng or
summer. » . :

- At .times of low water, the direction of flow in Berrys Creek is from:
north to south, and water flows from the Paterson Plank Road Station to
. the Route 3 Station. - The data in Table 6 suggest that the concentration
of mercury in the water was reduced between these two .stations on 15, 18,
and 24 July and during September, October, and November 1974.  This may
indicate that the Berrys Creek tidal marsh sediments acted as a getterer :
and absorbed mercury. It also could reflect a diluting action produced - Coe
by runoff from the Sports Complex and the effluent from the sewage S
treatment plant in Rutherford :
.~ +Since December 1975, the trend of mercury during periods of low water
apparently has changed. In most of the recent analyses, the concentration : ~
of mercury at Route 3 has been higher than the concentration at Paterson - .
Plank Road. ‘These data suggest that mercury is added to the water in the ’ '
segment. Our measurements (see Monthly Reports) indicate that no: significant .
mercury is contained in discharges from the Sports Complex.' The source,

therefore, appears to be either the tidal marsh sediments or the Rutherford
sewage treatment plant..’

Citheo o o310 JACK McCORMICK & ASSOCIATES, INC.
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Table 7. Concentrations of mercury in the waters of Berfys'Creek at
New Jersey Route 3 (LBC, Figure 3) and Paterson Plank Road (UBC,

Figure 2).

The State surface water quality standard for mercury is

5.00 ppb. - Values are expressed as parts per billion (ug/l).
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8. RECENT OBSERVATIONS AT THE CHEMICAL PLANT SITE

The New Jersey Department of Env1ronmenta1 Protectlon and the United
States Environmental Protection Agency have conducted intermittent inspections
on or neir the site of the former chemical plant at Wood-Ridge at least since
May 1974. The: results-of these inspectlons are .summarized in the following
subsectlons. ~ S S

8 1 Observations on the Land

gz 1974: A pile of mercury ox1de wastes (about 3 cubic feet) was
observed on the surface of the ground. - Several buried deposits also
‘were.observed. These accumulations were attributed to improper spill
cleanups, improper storage or poor maintenance of stored wastes, overturned :
or ruptured storage drums, and other faulty procedures.~~fs;~» S

- 3 Julz 1974: The soil near a runoff ditch contained 165 ppm of ,
- mercury; soil near a lrainage ditch on an adjacent site contained 167 ppm -

. ”'; of mercury, soil near the West Riser Ditch t1de gate contained 147 ppm of
mercury - :
. . Summer 1974" Thlrtv-three samples (cores and surface collections)

- were obtained from the site. The cores were taken as deep as 3 feet.
Concentrations of mercury ranged from 30 to 142,500 ppm (dry soil).
The average concentration was about 20,000 ppm. The highest concentrations
were observed in samples from the deepest cores. - S : '

January 1975: The concentratlon of mercury in the soil samples from
the site ranged from 15 to 130 ppm.

: January 1976 It was reported ‘that a 5 000 gallon tank on the property
contains mercury contamlnated 1iquid wastes. :

8.2 Observations on the Water

© . 3 July 1974: Concentrations of‘mercury'(ppb)'obserVed at three.boints
were: . : . BN : R , . o o
. Water dischargedvto.drainage ditch :13,000
Ditch leading to Berrys Creek .- 300
- Berrys Creek at t1de gate hlgh water Not detected

20 September 1974 Concentrations of mercury (ppb) observed at threey' :
points were: . R B T T

: Dt T

< . B o

3 ‘ _ Runof £ ditch on the site - ' . . 15 800
, .-’ . - West Riser Ditch, upstream . B o 11
T West Riser Ditch, downstream - o eh0 960 .
i - .- . 33 “ o

JACK McCORMICK & ASSOCIATES INC
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- | , January 1975: The concentration of mercury in a runoff ditch was 3 ppb."

_ Summer 1975: The concentratlon of mercury in a runoff ditch was
3,400 ppb.

September 1976: The concentratlons of mercury in the West Riser
' Ditch at the tide gate were 0.43 and 2.1 ppb. At a p01nt 0. 75 mile o
-upstream, the concentration was 0 2 ppb.v- o

.,8 3 Observations on Sedlments -

, 15 September 1976. The. concentrations of mercury in sediments in the
West Riser Ditch at the tide gate were 4,480 and 577 ppm. At a point

| 7 0,75 mile upstream . from the site. of the former chemical plant the sedi-

‘ - ments contained 5. 5 ppm ‘mercury. . _

8.4 Observations on Plants: '

: 15 September 1976 Plants were collected from a marsh area on Berrys
‘- : .. Creek at Starkey Road in Moonachie, approximately at 'short core Station 1
.. .(Figure 2).. The’ conceatrations of mercury in the “stems" (leaf bases)
| of cattail and common reed were l. 2 ppm and 3.5 ppm, respectively--

"~ Wpoot tubers" (rhizomes) of the spec1es, the concentratlons vere 51 and
170 ppm, respectlvely : . , :

8.5 Observations on Aquatic Animals

The edible parts of a male blue. crab that was collected on 15 September
1976 from Berrys Creek near the LBC monitoring site (Figure: '3) contained
0.07 ppm mercury. . The concentration of mercury in a killifish collected. .
near the West Riser Ditch tide gate on the same date was 0.3 ppm and the
concentration in a specimen from the West Riser Ditch 0.75 mile upstream
from the site of the: former chemical plant was less than 0 03 ppu. -

3% " JACK McCORMICK & ASSOCIATES, INC.
. . ’ : Lo > _e‘.subsi_di_cry of WAFORA, Inc. | .




r o 9. MERCURY IN TISSUES OF MUSKRATS FROM BERKYS CRFEK MARSH

' Samples of the blood and major tissues of four mnskrats obtained
M frem the Berrys Creek tidal marsh were analyzed for mercury. The
animals were collected on 8 January 1975 and were frozen until the

-analyses were conducted. The tissues were digested by sulphuric acid
and nitric acid. B ' S R -

Muskrats are relatively abundant in the Berrys Creck marsh and
they feed on the rhizomes and leaves of common reed grass, cattails,
and other plants. They are exposed to mercutry on sediments 1ngested S o
accidentally and to mercury contained 1n the plant tissues, SO

" The :esults of the analyses are presented ln,Table 8. The highest
observed mean concentrations of mercury were in the kidney (0.193 ppm)
and brain (0.093 ppm). The mean concentrations, and most of the individual
measurements, exceeded the expeeted natural background level of 0.035 ppm. -
None of the msasurements exceeded 0.5 ppm, which is the maximum concen-
tration permitted in commercial meats sold for human consumption.

'JACI_( McCORMICK & ASSOCIATES INC.
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Table 8. Concentrations of mercury (ppm, wet weight) in blood and tissues.-
of muskrats collected from the. Berrys Creek tidal marsh, East _Rutherford,
Bergen County, New Jersey, on 8 January 1975

.'SPecim'eri“ o .,Blodd. _* Brain . I_.=iver K1dney ' ,‘4,Mi.:'sc'1e- - _ ‘Fat '

Female 1 * " ..040 ..069 .02z 260 L0l :@049_’““*1 &
Female 2 - 060  .130 060 . .200 oo ."'_‘.0'5'0 S
Female 3 .040 .l 034 .13 040 ';054 , .
ol Maer 7 loso ,.OOQ_Ia“;Qsé"" 178 050 077 |

Mean . 042 .086  .038  .193  .040  .052.

2 One milliliter of blood was used in each analysis, and concentrations
. are expressed in ypg/ml. Sample sizes for tissues varied, but .con~
4 centrations are .expressed in pg/g on a wet weight basis. " s




10. SIGNIFICANCE OF THE TEST RESULTS

L . Levels of mercury in the waters of Berrys Creek at Route 3 since

13 May 1974 have ranged from 0.2 to 136 ppb, with an average of 9.9 ppb

: _ during 23 observations. This average concentration exceeds any average

A previously published, and the maximum concentration observed in Berrys

Creek is equal to the highest concentration reported in the world litera-

.ture surveyed for this report. S .
The mean concentration of mercury observed in the waters of -

Berrys Creek at Route 3 during monthly analyses from January through

September 1976 was 3.9 ppb. :

Sediments in the West Riser Ditch, at the point of discharge of a

- discontinued mercury processing plant, were found to contain mercury
(total) in concentrations as high as 8,475 ppm. Sediments in the channels -
of tidal guts in the Berrys Creek tidal marsh, which is approximately

- 1 mile downstream from the plant site, contained as much as 455 ppm total
mercury. The maximum concentration in the West Riser Difch was nearly
2.5 times as great as the highest concentration previously reported in
the available world literature (3,504 ppm in a small swamp at Ashland,
Massachusetts). , . : : :

Concentrations of mercury measured in rhizomes of cattail and
common reed in marshland along Berrys Creek near the source of contami-
‘nation were 51 ppm and 170 ppm, respectively. The highest concentration
previously known to have been reported in the world literature is 3.5 ppm
in plants rooted in soils over bodies of mercury ore in Alaska. Metallic
- mercury has been reported to have been observed in the seed pods of one
plant, but this has not been verified and no concentration for the organ .
was listed. o - : o ' :

The highest concentration of mercury in the tissues of muskrats
collected during winter from the Berrys Creek tidal marsh was 0.260 ppm.
In one blue crab and one killifish from the Berrys Creek system, mercury
levels were found to be 0.07 ppm and 0.30 ppm, respectively. Although
these concentrations exceed the maximum natural background levels for '
mammals (0.035 ppm) and for fish (0.10 pPPm), they are less than the level

" permissible in foodstuffs (0.5 ppm) and considerably below the concen-
trations which may result in acute toxicity (12 to 20 ppm). '

' The available data indicate that the streams and wetlands of the
Hackensack Meadowlands District are more severely contaminated with
mercury than any. other area known in the world. Results of recent
tests on large marsh plants suggest that mercury is present at high
concentrations in their rhizomes. Analyses of four muskrats, one blue

[y - ) . . e
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vy crab, and one killifish revealed slightly elevated levels of mercury,
- ‘but the concentrations do mot pose a danger to humans and are not
: expected to produce ill effects in the animals. Information on °
i ‘mercury in plants and animals from the Meadowlands District; however,
" . 4s too limited to permit an absolute assessment. of the biological
. impact of the envitonmental co1tam1nation. : :

" Sediments “in lono cores extracted -from the Berrys ‘Créek tidal _
. marsh are contaminated significantly with mercury (1.0 ppm or more)
~ to depths ranging from 3 to 6.5 feet. Long cores from two locaticns
. in the Sawmill Creek Wildlife Management Area exhibit significant : SR
contamination to depths.of 3.4 and 4.7 feet. These findings suggest .
that the removal only of the uppermost few inches of sediments would - -
not be an effective soluticn to the problem of mercury contamination.’

o 738 . % JACK McCORMICK & ASSOCIATES, INC.
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.11. RECO:MENDATIONS

11.1 Analyses of Sediments

No further collections or. analyses of sediments on the behalf of .
the Authority are recommended. Our analyses of cores of-sediments have_
identified the. general geographic variations of mercury concentrat{ons
in the central Meadowlands District. Similarly, our analyses of long
cores have provided detailed information on the vertical distributlon L
of mercury in the marsh sediments.. : S '

ll 2 Analyses of: Aquatic Plants and Animals

Tests have ‘established that the sediments in the Berrys Creek tidal .-
marsh and in the aquatic environment throughout the central part of the -
Meadowlands District contain excessive levels of mercury. The most '
critical question to be answered now is, "does mercury.move from the
sediments into ‘the aquatic food chain?" The answer will determine the
general direction of further plamning for the restoration of the
Berrys Creek marsh and for any regicn-w1de actlon that may be requlred.

The very limited data now available, derived from analyses of two 3

. plants, one fish, one crab, and four muerats, suggest that mercury

is entering the food chaln, but it is moving through the food chain
very slowly. Although very high concentrations were detected in plants,

only relatively low concentrations were detected in muskrats, which -

feed on the plants. . The concentrations in the crab and a small fish
indicated contamination, but were within the acceptable limits for
human foodstuffs. : : : :

We previously recommended that a field survey of aquatlc organlsms be .
conducted before 31 October .to evaluate local populations amd to obtain
specimens for analysis for meércury. Owing to seasonal changes, if the
collections were not completed by this date, the field ‘survey would have
been delayed until the next growing season, or about 1 June 1977. 1In
the .absence of authorization of the collections from the Authority, the
Ventron Corporation, Beverly, Massachusetts, funded the field work. .The
survey included eight stations in Berrys Cieek and the Berrys Creck
Canal, the Berrys Creek tidal marsh and its guts, the Hackensack River;
and the Sawmill Creek Wildlife Management area. Specimens were selected -
to represent organisms at different levels in the food -chain (algae,

- plankton, rooted plants, macroinvertebrates, crabs, scavenger fish,

predatory fish, ‘small mammals, etc.), the most abundant organlsms,
and organisms llkely to be eaten by human beings.

{
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We. now recommend, and request permission to conduct, analyses to
determine the concentrations of mercury in approximately 250 plant and
animal samples from the Berrys Crecek tidal marsh and other locations in
the central part of the Meadowlands District. The results of these tests
will indicate the degree to which mercury is moving into and through the
local food chain. This information is essential for an assessment of any
potential adverse effect on wildlife or ‘Hhumans,. and will be basic to
the formulation of recommendations for ‘the restoration of the Berrys Creek
tidal marsh.

11.3 Water'Monitoring Pfowram‘fofiﬁercnry

Although additional monltorlng for mercury in the waters of- Berrys
Creek would provide a better record to describe the transport of mercury .
in the water column, we do not consider:this information now to be critical.-
No intensification of the monthly‘monxtorlng, therefore, is recommended at
this time. :

- 11.4 'Determination of Chemical Forms of Mercnry

Mercury occurs in. elemental form and in a variety of organic-and
inorganic compounds. Methylmercury is the most hazardous to living aquatic
organisms. ' T ' : :

Particulerly if the intensive bioIOgical saney that we recommend'verifies

~ that mexcury is not present in especizlly high concentrations in aquatic

animals, it may be important to.determine the predominant form(s) of mercury
in the sediments. This information would be basic to evaluate the potential
mobility of the metal and predict its residence time if a no-action alternative
were selected for the restoratlon of the Berrys Creeh tldal marsh. :

No recommendation can be nade until the analyses of the plant and

animal spec1mtns are completed.

" JACK McCORMICK & ASSOCIATES, INC.
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' 12.  ALTERNATIVES FOR RESTORATION

Based on the information surmmarized in this report, three alternative
methods for the restoration of the .Berrys Creek tidal marsh may be viable.
Additional information, particularly in regard to concentrations of mercury in
aquatic plants and_animals, is needeéd to evaluate these alternatives and o
select between them. Any action that is taken to alleviate contamination:in
the Berrys Creek tidal marsh, of course, should be coordinated with a plan-
which encompasses the entire affected area within the Meadowlands District.

12.1 Rémove and Replace Surface Sediment . . .

Method: Remove the sediments resting above the red-brown peat layer.
‘(a thickness ranging from 1 to 1.5 feet). Replace this material with a 0.5
to 1.0 foot thick layer of sand, and plant marsh vegetation on the nmew
surface. = S N o S L .

'Purgose:-'The'bulk,oﬁ the mercury in thé aquatic environment is present

in the surficial sediments. These would be removed and contained or decon-

taminated. ' The sand lz jer would isolate the rémaih}ng.sediments and minimize

any resuspension. ' ' '
. Disadvantages: If other. contaminated areas, including the stream _

channels, were not treated similarly, the new marsh could act as a getterer,

~ In such a case, it evéntually“would:be'rquntaminated by mercury released
 from the untreated areas. o : ' B S

-; The cost of treatment could exceed $35,000Aper.a¢re.A

’

12.2 Isolate Contaminated Marsh by Embaﬁkment‘

_Metbgd; Erect an embénkment'aiong Berrys‘Creek to isolate the
contaminated marsh sediments and cover the enclosed area with impermeable
materials. -Establish freshwater ponds and upland vegetation on the surface”

- to provide alternative wildlife habitat. -

?urgosg: Mercury contained in the sedimeénts.of -the marsh _and channels
would be enclosed and contained by the embankment. This would prevent re-
entry of the mercury into the aquatic system of the Hackensacl: River estuary. -

‘By covering the contaminated sediments, the mercury also would be isolated - -
from entering the plants. and animals that come to inhabit the site. '

1Development of freshwater and upland habitats will respond to the

- requirements of the Hearing Officers® Report, and will"compensate for the loss -

of tidal habitats.: . |

'Disadvantages:' Thisvmethod ﬁouidlirtéversibly destroy tidai,wetiand';‘f

" habitat and will alter to some degree the potential for flooding in the

region, - Particularly if the method were applied to scveral .hundred’ acres
of contaiminated wetlands in the region, the character of the area would be - _
altered grastically and flood levels could be affected significantly. - " =
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The cost of treatment has not been calculated but it probably would
exceed $45, OOO per acre. : ;

..'12.3 No Actiogﬂ

‘Method: Do nothing. Allow the contaminated sediments to remain in
place and rely on natural processes to purge the area of mercury. No reliable
basis for an estimate of the time required for this purging to be completed
has been found, but statements in the literature suggest it would be no less
than 100 years. ' : :

Puggose: ‘Election of this method would be based'onwfindings that P
mercury is not entering the aquatic food chain at a significant rate. By
doing nothing, of course, the character of the wetlands will be retained;

. there will be no effect on flood potentials in the region; and there will

be no cost for treatment. Should any change in the dynamics of mercury occur.

~ in the future, the generation then in a dec181on—mak1ng position will be

able to determlne the appropriate actlonQ.

'Disadvantages: The knowledge that sediments in the area are heaviiy

. contaminated with mercury, which potentially is poisonous to wildlife and

to man, may have adverse psychological effects on persons who visit or who
are considering residence in the Meadowlands District. Unforeseen changes

in the aquatic emviromment potentially could alter the chemical dynsamics

of mercury in the sedimemts, and allow the metal to be absorbed rapidly by
organisms. If this were to occur; the burden of treatment will be transferred

to a future generation. In any case, succeeding generations will inherit

a responsibility to monitor the behavior of mercury as a safety precaution.

42 & JACK McCORMICK & ASSOCIATES, INC.
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September 28, 1976

Mr. David C. Longstreet
Office of Special Services
N- Jo D‘. E- Pd A
P. 0. Box 2809

Trenton, N, J. 08625

Dear Dave:

Pursuant to your letter of September 10; 1976, conceming
Ventron, let me suggest that you and your legal people meet

with EPA staff at 10:00 a.m. on October 28, 1976. The Edison

laboratory, of course, is available and in fact preferred by
us, since we have a number of people involved in this effort.

Let me know 1if the date s acceptable.

Sincerely yours,

William J. Librigz4
Director

Burveillance & Analysis Division

Enclosure

ce: M. Polito
H. Gluckstern
J, Birrt
F. Brezenski
H. Jeleniewski
J. Lafornara
P. Elliot

S&A:WJILibrizzi:gm:Bldg.10,X401:9/28/76
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State of New Jeraey
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF WATER RESOURCES
TRENTON, NEW JERSEY 08625

September 10, 1976

Mr. William Librizzi
EPA Region II
Edison, New Jersey

Re: State vs Ventron et al
Docket No. C-2996-75 N

Dear Bill:

As you know, the State has filed suit in the referenced matter as a result of mercury
pollution of the waters of the State. We are now in the discovery procedure.

In order to document our case more fully our Deputy Attorney General Mr. Ronald Heksch
would like to interview the members of the EPA staff, including laboratory personnel
who were involved in any phase of this case, sometime during October. ‘ -ﬂ

We therefore request that you establish a date convient to you. It is suggested that
Friday's be avoided. Friday's are motion days in New Jersey Courts.

Please let me know dates that are acceptable to you as soon as possible.

Thank you for all of the cooperation EPA has given the State in this very complex
problem.

Sincerely yours:

Dovvot) C. Frgpolie®

David C. Longstreet
Supervisor, Spill Prevention
Office of Special Services

c.c.: Mr. Henry Gluckstern
R. Heksch -
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SQTE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

T M e - ) R .
_ ﬁ""E~MO_RANn.UM B PR

KA .

TO: File i

' FROM David Longstreet /,‘Z)L

susJEcT:_State v. ‘W°'1f_ et al ' DATE:_November 3, 1976 ... "

h'At the request of Deputy Attorney General Ron’ Heksch Mr. William Althoff and the R
writer took soil samples in Wood-Ridge/Carlstadt in Bergen County on September 29,~1976.
-'The samples were. taken in an area designated as belonging to Velescol Chemical Gompany.

" The location of the sampling points as well as the results are plotted on an aerial
photo taken for the Hackensack Méadowlands Development Commission. ' ~”;A o
-f}A base line was established by sighting along the edge of a’ green house and mov1ng
- dn a southerly direction. Samples "0" through "4" were taken along this base line.'
" A second line was established at right-angles to the first. Samples "5" and "6" were
- taken along this line. Sampling point "0" was established by measuring 85 feet south
from the fence bordering the railroad line and 63 feet east of corner of new building.
~ All subsequent measurements were taken from these two lines. : :

3:The samples were delivered to the Health Departments Laboratory on October 4 1976 -
A,for analysis. .A:‘ : : o R .

.;@The following tabl ists the. samples and resul s-r~“9r-f e
’ /OﬁLL} A RO

,_Sample Point o Results _ ;“=,__ Remarks

“TOl' - -t ,:.:;i 3300 - Initial point h |

,(—_'.;"J ..

a0 se00 0 0 as0 feet south of o
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700

feet
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N _ . feet ’
4a1 . 5000 843 feet isouth of 01' R
.fisAl‘é;h“ttr' e 53000 e 300 feet“east'Of 01 T':““
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300
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o sss
w200
3
B ~.j '.7d0
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feet
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feet

south of SAl o
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Vv’-south of 5A1" Lo
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14A1
15a1
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T eeelt Ron Heksch

| E23:G6

© W. Althoff

3300

.

”;4200'>{,:‘_ffﬁ
4200
- 3800
“ sno

”3300 L

i'637 feet south of 5A1 and 300 feet eaet-et

.. right angle to line 5A - 12A
137 feet north of 13A1 '
337 feet’ north of 13Al

JSample taken from piled material located on
line 5A - 12A on road between 5A and 8A '

’VfTaken from piled material near 4A
It should be noted that 7A was not used as a sample identificatioa number. P

fThe laboratory sheets are in the file. o
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:lf Taken from piled material 806 feet from 01 on .
~ line 01 - 5A : : .
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State of New Jersey

/DEPARTMENT OF LAW AND PUBLIC SAFETY

V[ . DIVISION OF LAW
ENVIRONMENTAL PROTECTION SECTION
WILLIAM F, &\ 36 WEST STATE STREET STEPHEN SKILLMAN
ATTORNEY GENERAL TRENTON 08625 ASSISTANT ATTORNEY GENERAL
ROBERT J. DEL TUFO PIRECTOR

FIRST ASSISTANT ATTORNEY GENERAL MORTON GOLDFEIN
: DEPUTY ATTORNEY GENERAL
CHIEF

November 8, 1976

Dr. Richard Dewling

U.S. Environmental Protection Agency
Region II »
Edison, New Jersey 08817 :

Re: §State of New Jersey v. Ventron/Wolf'Realty

Dear Dr. Dewling:

I am writing to confirm my request at a
meeting we had last Thursday, October 28, 1976, that EPA
personnel provide the State of New Jersey with assistance
in litigating the above captioned matter.

As I indicated to you, this case involves
mercury pollution in the Hackensack Meadowlands, more par—
ticularly a 17 acre parcel in the Borough of Wood-Ridge
adjacent to Berrys Creek and Berry's Creek itself. The site
in question was used for years as a mercury processing plant
and is believed to be a major source of mercury pollution in
the area. In particular during the summer of 1974 certain
buildings on the premises were demolished and this demolition
resulted in runoff into Berry's Creek, which caused the mercury
content of that body of water to increase appreciably.

Both EPA and the New Jersey Department of En-
vironmental Protection are familiar with the aforementioned
problem and have conducted both joint and independant inves-\
tigations of the site and surrounding area. Our office got
involved after negotiations were entered into with the present
owner of the property, Robert and Rita Wolf, to see if a volun-

rot
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Dr. Richar*d Dewling -2 - November 8, 1976

tary abatement procedure could be arrived at. These negotiations
were unsuccessful because of the property owner's unwillingness
to be responsible for long term abatement procedures proposed and
as a result, the above lawsuit was instituted.

It is expected that this case will be tried some-
time in 1977. We are presently in the discovery stage of the
litigation and I must provide the other parties involved with any
and all information I have concerning this matter. Because of
this, I need to know the full extent of EPA's involvement. Further-
more, when this case is tried, I may need EPA personnel to testify
with regard to on site inspections, samples taken, and laboratory
analysis of these samples.

ot : -semficl involved in
testify if and when the need arises.

would also appreciate your am:
this matter to be available to

Your agency's cooperation will be greatly appre-
ciated. If you require any additional information from me, please
advise.

Very truly yours,

WILLIAM F. HYLAND
ATTORNEY GENERAL

BY:

Deputy Attorney General

RPH:cim

cc: Karl Birns
David Longstreet
Henry Gluckstern
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Cm 16, 1976

New Jersey :mum of riah. Game & Shollfisheries, Bureas
of Fisharies ’
United s:am negamc of Enviromsental Protection, !esim 1

TR e SR R sl ’ﬁ P L J“*"«‘ Ry ibys ’? "‘i:?“" |

R.J. Surface Water Quality Classification: m—z B
- Suspect Source: Vemtron Corporation - '
’ (a.k.8. ~ Hood Ridge Chemical emmy)
(a.k.a. = Rovic Constyruction Cowpany)

L (akeas ~ WoOlE Mty)
mzm: Park Place Bast (Lot 10, Block 229)

Wood Ridge Borough, Barm mey Bew Jmey
Suspect Pollutent: HMercury :
‘ _ﬁam of Investigation: August 25, 1975 _ A _
 Auguat 25 1976 L RS S
??’-M’-Pﬂl MW: l}. J. W 3&‘. Wﬁs B‘.Olc

The dacahaminmtﬁ mmmamyofunyumof

‘a proposed threa year mevcury mwonitoring program. This mitering
project is being conducted by the Division of Fish, Gama and Shell~
fisheries {n cooperation with the U, S. DEP ~ Region IX Office in

- Edison. This Project provides that the Division collects and
- delivers samples and prepares reports, whidh the E.P.A. éifi.ce

in gdison conducts the analytical analyeis. ,

The identification of field sample stations wonitored in the cﬁmﬁe
of this project folloss: A

station No, Station Identificgtion
Control = Berxy's Creek at Pumpilag Statbn in
Tetorboro (approx. 1.2 mi. above #2)
2 Berry's Creek at West Tide Cate, ofk&mdﬁemt
‘ in Carlstadt -
3 -~ Berry's Creek at Staxkey D‘:ive (approz, 0.2 mi.

below #2)
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JACK McCORMICK & ASSOC!ATES INC.

A subsidiary of WAPORA, Inc.

-+ 5i1 OLD LANCASTER ROAD
BERWYN, PENNSYLVANIA I93|2 .

aw)“?&wé‘ . . . 6 December 1976

Mr. Lawrence Schmidt

Office of Environmental Review : T L‘ ' ' . SN
New Jersey Department of Env1ronmenta1 ' o
-Protection

P. 0. Box 1390 .
Trenton, New Jersey 08625

Déér Mr. Schmidt: _

Enclosed please find a revised list of organisms and map of station locations
concerning the October biological survey in the Hackensack Meadowlands by JMA
biologists. The map transmitted to you on 23 November 1976 incorrectly identified
the locations of Sawmill Creek, Station 6, and Station 8. Station X represents a
trapping site where no additional biological collections were made. The revised
table listing organisms collected provides summary information not included on the

) origlnal table.

Please contact me if ybu have any questions concerning the revised material.
. A , Very truly yours, .
- ' o S : Frank A. Camp, Ph.D.
Vice President
E”f/nad
eer J. McCormick

Enclosures - -

B'°'°9‘C°' °"d Chemlcal - . Inventories of Vegetation : Socio-gconomic - : ,A . Environmental
Wafer Aralyses and Monitoring . - and Wildlife Resources ] Surveys and Analyses . . o Impact Analysis




" Figure 1. Locations of ‘Sampling Stations “
"~ for the Biological Survey Conducted T
19—21 October 1976 e Sl
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Table 3. Inventory of organisms collected from the Hackensack Meadowlands » 19-21 dctob,er%:1976. E

B - | - - . STATIONS
Scilentific Classification Common Name = - 1 2 3 4+ 5 g RS A

Plants - ' S ) o ) : S
Phragmites commmnis  Common Reed Grass X X X XX X X X

Spart'inq aZtemifZara - Low Water Cordgrass - N ‘;_': . - PR -‘X :

~ Typha : . cattail o X o .

-Blue Green Algae X o T AR RS

 Unidentified Grass e X
- Plamkton = X X X . Xi X.. X X x

Macroinvertebrates » : : ' -
Phylum Rhynchocoela =~ ' 1
(unidentified non-segmented worm). , ' ’

Phylum Mollusca
Class Gastropoda o | | | o -
Subclass Pulmonata e e LT SR
Order Basommatophora ' . o T .
Family Ellobiidae S R R AR -
Melampus bidentatus Marsh snail B T B

- Class Bivalvia . T ol
. Subclass Teleodesmata = - _ E T
Order Heterodontida . =~ . - ok
Family Dreissenidae - S B SR S P
Congeria leucopheata False tiussel ' » 25 L3




_._Table 3, Inventory of organisms collééféﬁ from the Hackensack ;Kaadgﬂi@sl@,.ggqgtmﬁed) .

Scientiﬁic.Claésifica;ionl - f‘,'zgggmmoﬁ Néﬁé:“t- o 1.v~'2

3745 6

Phylum Arthropoda -
Class Insecta
~ Order Diptera e
Unidentified eatly “

-instar larvae . ':';  S ' ;: 14 ,;ﬂ-: S

PR

Class Crustacea
Subclass Cirripedia
‘Order Thoracica Lo .
Suborder Balancmorpha Acorn Barnacles
Family Balanidae ' :

Balanus improvisus . ;fl. 103+ 11

Subclass Malacostraca -
Order Isopoda - - Sow Bugs
~ Suborder Anthuridea '
Family Anthuridae - K A
Cyathura.polita’ - SRR 1

Suborder Onoscoidea. -
Family Onoscoidae -
" Philoseia vtttata

‘Order Auphipoda a Scud -
Suborder Gammoridea . '
Family Talibridae

"' Oprchestia grillus = S ! .15 -

55 100+ 17

e
N



Table 3. Inventory offdrgapisms5collected from.ﬁhewﬂackensack Meédowlands‘(concluded).:,f,”57u;}

:
!
i ;
RN
3 |
4

3.

~ Scientific Clagsification -

Common Name -

STATIONS @ = .. -
a il

i

‘s 6 7

Order Cypriniformes .
Family Cyprinidae
Carassiugs auratus

Order Atheriniformeé

Family Cyprinodontidae -

Fundulus spp.

Order Peréifotmes ,
Family Sciaenidae

Letostonus xanthurus

Rodent Mue musculus .

Minnow and Carps

" Goldfish

Killifish

Drums

"Spot

House mouse

15

18

Number of Species Collected

Approximate Number of'indiiiduals', '

Preserved .

- 170

82

129

Note - All plant samples were collected at least in triplicate.

4+ = Indicates at least this number was presefvgd..

<y



Table 3. It;Veﬁto_ry ofrorga:xisms collected from the Hackensack Meadowlands (continued). | o ,

| e | STATIONS o
~ Scientific Classification - Common Name ~ ~ -~ 1 2 -3 -4 5 - 6 7 8-

Order Decapoda : -
Infraorder Caridea ' Caridean Shrimp
Family Palaemonidae o E : S PR L
Palaemonetes pugio S, 65 '10 .. 6 1 - 129

Family.Crangonidae B e o S X o o B o
- Cragon . septemspinoea ‘ o : 2. 7. 1

Infraorder Brachyura True Crabs
Section Brachyrhyncha ‘
Family Portunidae s o ' o B
. Callinectes eapidus Blue Crab ' : L o 3

Family Xanthidae
Phithropanopeus , ' S S N :
“harrisii Mud Crab .- 13 13 .1 5

Family Ocypodidae ' S S . . . :
Uea pugnax Fiddler Crab- ' S ' S R .

Fish Class Osteichlhyes : "~ Bony Fishes = R ST .
Order Anguilliformes ' - o S '
Family Anguillidae . Freshwater Eels o " L
Anguilla rostrata American Eel e o 1

Order Clupeiformes - ' , . . : E
Family Clupeidae . Herrings S P
Alosa pseudoharengus .= Alewife - S A IR



Eear ﬁm Bekﬁeh.f“‘”

As requested, attaehed is a chran@mgicat Hsting of EPA's involve-
- ment with: Ventro. - “Mr: David Lengs’t:reet, NJDEP, has the “upportive .
wﬁmﬁat‘ievs for the clw;ana ~.568 ‘l@t’ger dated Hovember T0, 1976 frem -

need tMs }"'up. or can. yw abtafn 1t frm

' ’Pg,, Ed%s%; b!u}. stﬁﬁi s&an&s ready to assist yea" In- eitﬁar T 4
S& preparation or testinony.- My en‘}y request is that you provide . .1 .
us with gt least» 1o days natice. o | 5 o e
Leok fbmrd to heariag fram ycm. :
| s#near‘e’ly yours, e






